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published. 10 Disturbing to the authors was not so much the fact that the majority of Canadian spinal surgeons prescribed methylprednisolone for acute SCI, but rather that 70% of those administering it did so out of fear from being sued or from peer pressure. Only 17% of prescribing surgeons did so because they felt methylprednisolone (MP) was clinically effective.
In light of the controversy and perceived pressures to prescribe steroids for SCI, Neurosurgery, Spinal Surgery, and Emergency Medicine specialty committees conducted their own evidence-based reviews of the published literature. [11] [12] [13] The conclusions were uniform; Methylprednisolone was to be regarded as a treatment option but not a standard of care. The American Association of Neurological Surgeons/Congress of Neurological Surgeons (AANS/CNS) Joint Section on Disorders of the Spine and Peripheral Nerve went so far as to say that "Treatment with methylprednisolone for either 24 or 48 hours is recommended as an option in the treatment of patients with acute spinal cord injuries that should be undertaken only with the knowledge that the evidence suggesting harmful side effects is more consistent than any suggestion of clinical benefit." To this day, the data from the National Institutes of Health (NIH) sponsored NASCIS trials have not been released for independent review, nor has MP been HPB or FDA approved for use in SCI. Now, five years later, we re-administered the same survey to the same group of surgeons to determine if practice patterns had changed, and if so, why. The purpose of this paper is to relate the findings of this most recent survey and to contrast them with the original results, in an attempt to define change in practice preference over time.
METHODS
At the annual meetings of the Canadian Neurosurgical Association and Canadian Spine Society for the year 2006 attending neurosurgeons and orthopedic surgeons who treat acute spinal cord injured patients were asked to fill out a written one-page questionnaire consisting of the same seven questions as the original survey in 2001 (Appendix). One additional question was added examining the reasons for change in view on steroid administration: attendance at national or international meetings, discussions with colleagues, or review of published literature.
Surgeons were confronted with the questionnaire during scientific sessions throughout the venue of both meetings. They were asked to complete the questionnaire only once, and only if they were responsible for treating patients with acute spinal cord injuries. In addition neurosurgical and orthopedic residents attending these meetings were also encouraged to complete the questionnaire.
Results were tabulated and expressed as the percentage of physicians completing the form. Comparisons were drawn between the various responses to each question as well as with data from the original survey completed by 60 Canadian spinal surgeons. 10 Because of the relatively small target population, subsequent sample size, and negligible statistical relevance, statistical comparisons were not made.
RESULTS
Forty-six Canadian spinal surgeons answered the one page form. Four questionnaires completed by spinal surgeons not actively participating in the care of patients with acute SCI were excluded from analyses leaving results from 19 Neurosurgeons (45%) and 23 Orthopedic surgeons (55%). Twenty-one residents completed the questionnaire; all indicated ongoing responsibility for the care of these patients.
Similar to the findings of the previous survey (n=60), 45% of surgeons indicated treating <10 patients with acute SCI annually while 54% indicated treating between 10-40 (48% and 41% respectively in 2001). Only one neurosurgeon specified treating more than 40 patients per year. Thirty three percent of residents felt they treated <10 spinal cord injured patients each year while 62% treated 10-40. One resident also indicated treating more than 40 acute SCI patients annually.
When asked about their knowledge of the literature 80% of spine surgeons felt they were sufficiently familiar with both NASCIS II and III trials to make their own decision about whether or not to treat with steroids, substantially improved from the previous survey ( Figure 1 ). As might be expected within any training program, at the time of the survey residents felt less comfortable in understanding the NASCIS trials compared to qualified surgeons.
In sharp contrast to findings in 2001, the large majority of surveyed spinal surgeons no longer administer MP for acute SCI. Responses indicated 76% of treating physicians do not prescribe steroids whereas in 2001 76% did, representing a complete reversal of practice patterns over a five year period. Currently only 24% of Canadian Spinal Surgeons prescribe steroids for acute SCI. In general resident MP protocol preferences mirrored those of the spinal surgeons ( Figure 2 ).
Within this minority of physicians who still use steroids, the number of orthopedic surgeons compared to neurosurgeons was roughly proportional (ortho n=6, neuro n=4). Interestingly, there currently appears to be a slight preference for NASCIS II 24-hour dosing (60% two surgeons administer generic steroids (e.g. decadron) to their own protocols. These results contrast to those from five years ago where the majority of surgeons prescribing steroids favored NASCIS III doses (47%) over NASCIS II (38%).
Spinal surgeons prescribing MP for acute SCI were also asked about the reasons for their practice. In contrast to the previous results, peer pressure was no longer identified as a reason for administration. Most now give steroids because they feel it to be beneficial for their patients (Figure 3) . However of the 24% of Canadian Spinal Surgeons who currently administer MP for SCI, 1/3 do so out of fear of litigation.
When asked about the status of MP as a treatment for SCI most surgeons felt it should be considered a treatment option while a smaller groups felt it should be considered "not recommended" or "experimental". Only three surgeons believed MP should be considered a recommended treatment for acute SCI (Figure 4) . Eighty-five percent of respondents admitted that their views on steroid administration had changed in the last five years. This was attributed to discussions with colleagues (9%), reading journal articles (11%), attending meetings (14%), or a combination of the above (66%).
DISCUSSION
Acute spinal cord injury is a relatively rare condition compared to other varieties of pathology encountered by the spinal surgeon. Indeed, based on the current results as well as those from five years ago, about half of the surveyed spinal surgeons treat somewhere between 10-40 patients with acute SCI per year and the other half treat less than ten. It is therefore unusual in Canada for a particular orthopedic surgeon or neurosurgeon to manage more than one-two cases of acute SCI per month. However, the severity and tragedy of the attendant neurological deficits argue loudly for consistency in "best practice" management making the results of surveys like this very important.
Although the total number of returned responses was lower than our previous survey (42 vs. 60), the present data originates from spinal surgeons across the country spanning Saint John's to 
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Figure 3: Reasons for prescribing methylprednisolone in SCI. Of the physicians who continue to administer this drug, most believe it has some type of beneficial effect. Although 35% of users still do so out of fear of litigation, the actual number of surgeons practicing this type of defensive medicine is nearly 10 times less than in 2001 (see text).
Figure 4: Perceived status of MP administration for SCI. A small majority of spinal surgeons in Canada regard the use of methylprednisolone in SCI as optional (52%), while 38% feel it should not be recommended at all or considered experimental. Only 3 of 42 surgeons feel it should be a therapy used in most cases of SCI (recommended treatment).
Vancouver Island, and represents approximately half of the estimated number of surgeons treating acute spinal cord injury in Canada five years ago. 10 With a slowly growing number of fellowship trained complex spinal surgeons and a move towards dedicated spine call rosters, it is likely that the total number of surgeons treating acute SCI has not changed since this time and may have actually decreased. Hence we feel the primary results of this survey are both representative and generalizable.
The shift in practice patterns away from steroid use over the past five years is dramatic. Not unexpectedly this change in attitude is perpetuated in resident trainees as well. The reason for this shift was identified by the respondents as stemming from information disseminated through journal publications, subspecialty meetings, and through discussions with colleagues. It is interesting to note that over the five year interval between surveys, there has been very little new evidence published with respect to the efficacy of methylprednisolone in spinal cord injury.
In 2003 Pollard et al 14 retrospectively studied a group of 412 patients accumulated over an 18-year period with incomplete acute SCI and found no evidence to support high dose MP administration. Two years later, in a prospective cohort study of eight patients Qian et al 15 linked myopathy to steroids administration. The same year Aito et al 16 retrospectively analyzed 61 patients over 24 years with a combination of complete and incomplete injuries sustained from diving accidents. In a sub-analysis they found 30 patients presenting with acute SCI to their institution over an 8 year period, 20 of who received high-dose steroids and 10 who did not. Although the degree of improvement (motor vs. sensory, segmental vs. long-tract) is not reported, by applying logistic regression to multivariate analysis they reached statistical significance and concluded that "treatment with high dose methylprednisolone during the first 8 h after trauma seemed to influence the neurological outcome positively."
Indeed most of the new publications related to MP use since 2001 have been comprehensive reviews of previously published evidence attempting to dissect truth from fiction. [11] [12] [13] 17, 18 It is these latter publications, including position statements from three subspecialty organizations that are likely to have facilitated the sharp decrease in steroid administration observed in this study. These publications and the meeting presentations arising from them are also likely responsible for the fact that in 2001 only 30% of spine surgeons felt they understood the steroid literature while five years later 80% do.
Similarly, results from the original survey showed that 53% of the entire survey population prescribed MP out of fear of litigation or from peer pressure. Clearly in an age of evidence based medicine and "best practice" these were not, nor are they today desirable motivators for practice patterns. Currently in Canada the number of surgeons prescribing MP for the "wrong" reasons has dropped by an order of magnitude to 7%. Implicit in this observation is that peer-reviewed independent interpretation of published results and organization-sponsored guideline publications are powerful tools guiding practice preferences. This gives reason to hope that "defensive medicine" (i.e. medical practice arising from fear of being sued) is not totally at the whim of our well intentioned but occasionally misguided courts.
While some investigators continue to examine clinical indications for methylprednisolone administration in SCI, 19 there are no currently operational prospective protocols designed to further investigate efficacy of MP. In sharp contrast to the Cochrane publications authored by the NASCIS principle investigator, [20] [21] [22] the most recent independent evidence-based reviews still come to the same conclusion: "There is insufficient evidence to support the use of methylprednisolone as a standard treatment in acute spinal cord injury". 18 The responses generated from the present survey suggest that, at least in Canada, the message is finally getting through.
CONCLUSIONS
Over a five year period since 2001, attitudes and practice patterns with respect to MP administration in acute SCI have completely reversed. The large majority of spinal surgeons (76%) no longer prescribe MP in this setting. Eighty percent of surgeons now feel comfortable with the pertinent published literature compared to 30% previously. Of the 24% of orthopedic surgeons and neurosurgeons who continue to recommend MP for SCI, the majority do so because they believe it efficacious, not because of fear of litigation. Peer-reviewed independent interpretation of published results, guidelines formulation by parent organizations, and dissemination at specialty meetings are powerful tools for influencing practice patterns. 
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